Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: http://creativecommons.org/licen ses/by-nc/4.0/ Manuscript source: Unsolicited manuscript INTRODUCTION Hilar masses with stenosis of the bronchus and enlarged lymph nodes are mainly due to malignant diseases, such as lung cancer. Invasive aspergillosis (IA) is a lifethreatening opportunistic infection that primarily occurs in critically ill patients as well as in immunocompromised individuals. Hilar masses resulting from IA are extremely rare and occur predominantly in severely immunosuppressed patients. We herein report a unique case of IA presenting as a mass in the hilum and an abnormal appearance of bronchial membrane with bronchial stenosis under bronchoscopy mimicking lung cancer in a 54-year-old man with diabetes mellitus.
CASE PRESENTATION

Chief complaints
In April 2018, a 54-year-old man came to our hospital with pyrexia at onset along with the history of cough for 2 mo.
History of present illness
The patient's symptoms started 2 mo ago with fever and cough. At a local hospital, he received intravenous antibiotics (unknown) that improved his fever; however, his cough was not relieved.
History of past illness
His medical history included diabetes mellitus for 17 years with poor glucose control. He had a smoking history of 360 pack-years.
Personal and family history
His family history was negative.
Physical examination upon admission
On admission, vital signs were normal with no significant physical examination findings.
Laboratory examinations
Laboratory tests showed an elevated level of fasting blood glucose (15.5 mmol/L, normal range 3.9-6.1 mmol/L) with normal liver and renal function tests. Other routine blood tests indicated that blood regular test, serum C-reactive protein, procalcitonin levels and serum tumor markers were within normal ranges. Sputum culture, sputum smear for acid-fast bacillus and T-SPOT ® TB were negative. The titers of total IgG, IgM, IgA and T cell subsets were also normal and screening for antinuclear antibodies and antineutrophil cytoplasmic antibodies was negative. The results of the serologic tests for human immunodeficiency virus were negative.
Imaging examinations
A contrast-enhanced chest computed tomography scan was conducted, which revealed enlarged mediastinum and hilum lymph nodes and an enlarged left hilum with a mass-like lesion leading to stenosis of the proximal part of the left upper bronchus ( Figure 1 ). As the patient had normal levels of inflammatory biomarkers along with a mass-like lesion at the lung hilum, he was suspected to have lung cancer. Bronchoscopy revealed redness as well as thickening of bronchial membrane along with bronchial stenosis in the left main bronchus (Figure 2A ). Bronchial membrane biopsy and histological analysis were performed, which unexpectedly demonstrated a formation of granulation tissue with 45° branching hyphae ( Figure 3A ). Moreover, the results of the Periodic Acid-Schiff staining and Grocott staining were positive ( Figure 3B and C). But as infectious diseases were not suspected first at that moment, the culture for pathogens was not conducted. At the same time, the endobronchial ultrasound guided transbronchial needle aspiration of 7 and 11 L mediastinum/hilum lymph nodes and histological analysis were conducted, which just demonstrated as lymphocytes with no manifestations of cancer or fungal infections. Meanwhile, serum galactomannan assay indicated negative results (0.14, cut-off 0.5) along with elevated β-(1,3)-D-glucan assay (121.4 pg/mL, normal range < 100.5 pg/mL).
Further diagnostic work-up
FINAL DIAGNOSIS
According to the pathology and elevated β-(1,3)-D-glucan assay, the diagnosis of invasive aspergillosis was confirmed.
TREATMENT
An antifungal therapy with intravenous voriconazole (6 mg/kg every 12 h in the first 24 h, followed by 4 mg/kg every 12 h) was given for 2 wk and was followed by oral voriconazole.
OUTCOME AND FOLLOW-UP
After 3 mo of antifungal therapy, the patient withdrew the drugs without consulting as his symptoms improved. A repeated computed tomography scan and bronchoscopy were done in March 2019, and both of these tests indicated improvement (Figure 4 and Figure 2B ). However, fungal fluorescence staining of the bronchial membrane brushing sample still revealed branching septate hyphae ( Figure  3D) ; nonetheless, the culture was negative. Meanwhile, the level of β-(1,3)-D-glucan assay returned to normal (50.7 pg/mL) with negative galactomannan assay (0.08). The patient was asymptomatic by far without any antifungal treatment and was followed closely.
DISCUSSION
This report describes a unique case of invasive fungal infection with histological evidence mimicking lung cancer in a 54-year-old man with diabetes mellitus. The histological analysis demonstrated fungal elements of 45° branching hyphae with positive Periodic Acid-Schiff and Grocott staining. In addition, fungal fluorescence staining also showed branching septate hyphae. It is well-known that the characteristic of Aspergillus hyphae is angular dichotomously branching septate hyphae, which is consistent with this case. However, other organisms, such as Fusariosis and Scedosporiosis may be morphologically indistinguishable from Aspergillus species. Therefore, culture confirmation is of much importance to differentiate aspergillosis from other filamentous fungal infections. However, there was no positive culture result in the present case. The negative culture results might be false negative due to systemic antifungal therapy. Nonetheless, according to the guideline, proven aspergillosis requires the recovery of an organism with one important exception, which includes the fairly frequent occurrence of histopathological demonstration of hyphae consistent with Aspergillus species in patients with negative culture results [1] . Besides, as culture has a poor sensitivity in the diagnosis of invasive aspergillosis, some experts [2] have supported the concept of a proven infection on the basis of the findings of histopathology or microscopy without necessarily requiring culture confirmation. Combined with the higher morbidity of Aspergillus compared with other filamentous fungi, we believe that the diagnosis of this case should be proven IA. The radiological manifestations in this case are enlarged mediastinum and hilum lymph nodes and a mass-like lesion in the hilum narrowing the left upper bronchus. Bronchoscopy revealed stenosis of the left main bronchus. It was not clear in our patient whether invasive bronchial aspergillosis (IBA) resulted in lymph node enlargement and hilum mass or lymph nodal aspergillosis invading to the bronchus. As the most common route of entry of Aspergillus spores is by inhalation, we initially assumed the former one. The bronchoscopic manifestations of IBA include three different forms: Aspergillus tracheobronchitis, ulcerative Aspergillus tracheobronchitis, and pseudomembranous Aspergillus tracheobronchitis as described by Kramer et al [3] in 1991. Radiological abnormalities of IBA consist of pulmonary infiltrates, tracheobronchial wall thickening, nodules, endobronchial mass and atelectasis [4] . Nevertheless, in the present case, the manifestation of bronchoscopy and radiography demonstrated as none of the forms described above. Consequently, we presumed the latter one. There have been some extremely rare case reports regarding nodal aspergillosis [5] [6] [7] . Kumar et al [5] reported chest wall and mediastinal nodal aspergillosis in a 29-year-old woman with no underlying medical problems who presented with left hilar necrotic lymph nodes, enclosing the left main bronchus and mediastinal lymph nodes, direct extension to the left chest wall. Stern et al [6] reported bulky mediastinal aspergillosis manifested as mediastinal mass surrounding the artery and compressing the left main bronchus in an immunocompetent patient. In the current case, the hilar lesions and lymph nodes on computed tomography diminished after the administration of voriconazole. Therefore, it is highly credible that lymph nodal aspergillosis existed. The negative result of lymph nodal histological analysis may be due to smaller specimen of aspiration compared to biopsy.
As this case showed, Aspergillus infections can present as pseudotumors with radiological appearance and features similar and indistinguishable from lung cancer. Our case illustrates that Aspergillus infections should be considered in the differential diagnosis of mediastinal nodal and hilum involvement, even in immunocompetent patients. Bronchoscopy with mucous biopsies and culture is essential to make an early diagnosis and differential diagnosis in the clinical setting.
IA is a life-threatening opportunistic infection that primarily occurs in critically ill patients as well as in immunocompromised individuals. Major risk factors include neutropenia, prolonged immunosuppressive therapy, lung transplantation and hematological malignancy [8] . Recently, uncontrolled diabetes mellitus is considered as a low risk factor for aspergillosis. Diabetes mellitus can alter the normal immunologic response to infections, including reduced cytokine production, decreased granulocyte phagocytic ability and altered polymorphonuclear leucocyte response.
The latest Infectious Diseases Society of America guidelines [9] recommend voriconazole as the first line therapy. However, the optimal duration of antifungal therapy is not well defined. The guidelines generally recommend that treatment of IA be continued for a minimum of 6-12 wk, depending on the severity and continuation of immunosuppression as well as the extent of resolution of clinical disease. In this case, the patient underwent 3 mo of antifungal therapy with radiological and bronchoscopic improvement but not complete absorption. At 7 mo after the initial diagnosis, the IA had not recurred.
CONCLUSION
This case recommends that diagnosis of mediastinal and hilar lymphadenopathy does not always mean malignancy even in a heavy smoker. The clinicians should always consider a diagnosis of IA when radiological examination shows pseudotumor appearance in diabetes mellitus patients. Bronchoscopy with biopsy and culture is of great importance to confirm the diagnosis.
